Safety profile and metabolic effects of 14 days of treatment with DIO-902: results of a phase IIa multicenter, randomized, double-blind, placebo-controlled, parallel-group trial in patients with type 2 diabetes mellitus.
Elevated levels of cortisol have been implicated in the development of type 2 diabetes mellitus and the metabolic syndrome. Modulation of cortisol levels and activity may be useful in the treatment of type 2 diabetes and its comorbidities. The purpose of this study was to evaluate the safety profile and pharmacodynamic effects of DIO-902 (2S,4R-ketoconazole), an inhibitor of cortisol synthesis. Subjects with type 2 diabetes who were between the ages of 18 and 70 years and were drug naive or receiving metformin at a stable dose were randomized to receive one of the following once daily at bedtime for 14 days: ketoconazole 400 mg; DIO-902 200, 400, or 600 mg; or placebo. Tolerability was assessed based on adverse events reported by subjects and the results of physical examinations and standard hematology, chemistry, and urinalysis tests performed on days 8 and 15. Glycosylated hemoglobin (HbA1c) and levels of fructosamine, fasting glucose, lipoproteins, and C-reactive protein were measured at baseline and the end of treatment. The Jonckheere-Terpstra test was used to test for an ordinal dose-response trend between the DIO-902 doses and placebo. Morning (7:30 am) salivary cortisol levels were measured and overnight plasma cortisol levels were analyzed as a 12-hour AUC at baseline and the end of treatment. Adrenocorticotropic hormone (ACTH) levels were measured and an ACTH stimulation test was used to assess adrenal reserve at baseline and the end of treatment. The study enrolled 21 women (58.3%) and 15 (41.7%) men. Their mean (SD) age was 55.4 (8.5) years; mean HbA1c, 8.1% (1.3%); and mean duration of diabetes, 4.8 (3.7) years. White subjects were in the majority (86.1%), with black subjects constituting 11.1% of the population and those of other racial backgrounds constituting 2.8%; 47.2% of subjects were of Hispanic ethnicity. The proportions of subjects experiencing any adverse event were 62.5% in the ketoconazole group; 60.0%, 83.3%, and 100% in the DIO-902 200-, 400-, and 600-mg groups, respectively; and 50.0% in the placebo group. Gastrointestinal disorders were the most common adverse event, reported in 12.5% of the ketoconazole group, 35.0% of the combined DIO-902 treatment group, and 16.7% of the placebo group. Headache, the second most commonly reported adverse event, was reported in 12.5% of the ketoconazole group, 30.0% of the overall DIO-902 group, and none of the placebo group. DIO-902 treatment was not associated with any significant differences in measures of glycemic control relative to placebo or any significant decreases in mean morning salivary cortisol levels or mean overnight cortisol exposure. Dose-dependent reductions from baseline were seen in mean levels of low-density lipoprotein cholesterol (mean percent reductions: -11.39, -23.38, and -42.10 with DIO-902 200, 400, and 600 mg, respectively; P<0.001), as well as in total cholesterol (P<0.001) and high-density lipoprotein cholesterol (P=0.034). Mean levels of C-reactive protein were significantly reduced relative to placebo at all doses of DIO-902 (P=0.027); no reductions in either of these parameters were seen in the placebo group. In this small, short-term study in subjects with type 2 diabetes, DIO-902 was generally well tolerated, although it was associated with an increased incidence of gastrointestinal disorders and headache. Levels of low-density lipoprotein cholesterol were significantly decreased in subjects treated with DIO-902.